Abstract: Buses represent one of the most common and important means of mass transit for people around the globe. As a form of public transportation service, it is highly critical to have strategies that can reduce traffic accidents and save lives. This study examines the relationship between driver characteristics and occurrences of traffic violations or accidents in a Chinese metropolitan city. Using Chi-square analyses, age, education, and experiences were found to be statistically significant predictors. Since these three variables can be influenced using appropriate hiring policies and implementation of best practices, this report should be of particular importance with regard to standards development, recruitment, and driver training.
Introduction
Airplanes, ships, trains, trucks, buses, vans, and cars are used to move goods and human beings from their points of origin to their desired destinations every day. As a whole, these mass transit systems are relatively safe, cheap, and efficient (Hilmola, 2010) . When accidents involving airplanes, ships or trains occur, they have the tendency to make major headlines across the globe, even though they occur infrequently. More persons are injured or killed daily by trucks, buses, vans, and cars however, because automobile accidents occur more often (Cascetta and Cartenì, 2014) . Moreover, the cumulative types and costs of damages incurred, injuries sustained, and deaths reported are many times greater than those that are caused by airplanes, ships, and trains (Barua and Tay, 2010; Kaplan and Prato, 2012) . Furthermore, the victims of airplanes, ships, and trains are normally passengers who are using those three mass transit systems. In the case of automotive public transportation systems, the victims may include other users on the road or those who are merely in the area where the accident or traffic violation takes place.
Irrespective of the modes of transportation, more accidents are happening every year (Pathak et al., 2014) . A primary reason for this phenomenon is the increase in the volume of traffic due to individuals with increased economic ability and need to travel. Particularly, in the case of traffic accidents, there are more and more vehicles on the road and confusion from congestions; there is a greater propensity for chaos and chance for accidents (Schnyder et al., 2014) . With the increase in the number of vehicles on the road, there are more drivers who are just reckless or who lack the experience for safe driving. Given adequate preventive measures and safety standards established, many of these accidents and traffic violations on the road can be prevented or minimised.
Reckless or negligent driving behaviour can exist in many forms because of differences in personality types (Moafian et al., 2013; West, Elander and French, 1992) . To begin, accidents can be caused by drivers who are negligent when they did not perform regular maintenance on their vehicles or undergo critical routine safety inspections. Second, some of the more common violations recorded include speeding in restricted areas, drag racing on public streets, and failure to stop or yield to other traffic. Most irresponsible are those drivers who are found to be driving while intoxicated (Assum, 2010; Moore, 1994) . Even though liquor is the most common form of substance abuse used by drunk drivers, addiction to drugs and driving while under other influences are equally destructive (Karjalainen, Blencowe and Lillsunde, 2012) . In most countries, operating a vehicle while intoxicated now has severe consequences. One of the most influential organisations in the world that has helped the public to recognise this crime is mothers against drunk drivers (MADD).
In the case of the bus industry, there are many other added risks that can contribute to injuries and fatalities (Goh et al., 2014; John, Flin and Mearns, 2006; Strathman, Wachana and Callas, 2010; Yang et al., 2009 ). In the case of a major metropolis with an increasing demand for mass transit, it is very common to have buses that are filled to over-capacity (Juntunen and Juga, 2009) . Exceeding the limits can increase the probability of a vehicle to overturn during corners and it makes it harder to brake suddenly without causing any mishap. Another dilemma that can cause accidents is having unrealistic transit routes and schedules, which drivers must complete within a specific time, often without allowing sufficient time to account for congestions and other road repair delays. In the rush to be on time, the propensity for accidents is multiplied exponentially (Barua and Tay, 2010) . Finally, another common problem in the transportation industry is the long hours that drivers must work without sufficient time allocated for rest (Razmpa, Niat and Saedi, 2011) . When fatigued, drivers become careless. All the factors indicated are related to the rules that are established by the bus operators and a slight change in policy can do a lot to increase safety of their employees (Arezes and Miguel, 2003; Park and Trieu, 2014) .
There are at least two other factors, which are not under the control of bus drivers. First, there are two exogenous variables that greatly affect public transportation very much. Road condition is the first one. Road repairs can be hazardous because they can cause congestions and confusion as traffic merges. In particular, road conditions can cause severe damages to an already aging vehicle, and can lead to mechanical failure such as a brake catastrophe. Second, the weather is another unpredictable attribute. When a large vehicle such as a bus, especially in the case of a double decker, is driven during adverse weather conditions, it will have a higher probability of skidding off the highway when it is raining or snowing (Chimba, Sando and Kwigizile, 2010) .
Finally, some accidents are brought about by the victims themselves. Life in a metropolis can be rather hectic as a whole. In the rush to beat the crowd or traffic, pedestrians often jaywalk across a busy road, or push and cut lines to board a bus before it has made a complete stop. Bystanders can be pushed under the bus, which often leads to severe injuries or death. Alternatively, if the victim falls in the path of the crowd, he or she can be trampled by the rest of the customers, and those injuries can be quite serious, if not life-threatening too.
As pointed out earlier, there are ways to avoid as well as reduce the number of accidents. Education has been found to be an effective way that can accomplish this purpose or goal. According to risk theory, there are three types of behaviour, namely, risk taking, risk indifferent, and risk adverse. Males, younger adults, and less-educated individuals are generally risk takers because they are more self-centred and are less concerned about consequences (Mannering and Grodsky, 1995; Scott-Parker et al., 2014; Smart et al., 2004) . Females and mature adults are generally risk adverse because they are more thoughtful about the penalties that can be brought about by their actions (Jensen et al., 2014) . Seminars and sessions about safety have been found to be useful for driver qualification as well as re-certification programs because they can help those who are risk takers or risk indifferent to become more risk adverse.
Irrespective of nation, accidents are a major cause of death every year. According to the World Health Organization (2013), traffic accidents are the eighth largest cause of death in the world. According to the same report, every year, there are about 1,240,000 persons who are reported to have died in traffic accidents. Many more are injured, some severely, while others who are more fortunate sustain only minor cuts and bruises. With the damages to personal property, vehicles in particular, billions of dollars in replacement costs are paid by insurance providers. In addition, volumes of lawsuits are filed by attorneys for the pain and suffering that many of the victims must endure for the rest of their lives. Many of these lawsuits are due to the recklessness or carelessness of the driver or owner, who have failed to keep the vehicle in a perfect operating state (Mannering and Bhat, 2014) .
In China, there are many traffic accidents every day because of its large population and their concentration in densely populated cities (Qu et al., 2014) . In 2010, there were 65,225 cases of death that were associated with traffic on the road. In the following year, there were 62,387 traffic-related deaths, a slight decrease. China is known to have the highest number of road traffic deaths in the world in the last 10 years (The Ministry of Public Security of the People's Republic of China, 2014) .
Even though the bus industry is one of the safest modes of public transportation, the accident statistics in China are fairly large. Again, two of its major contributing factors are its population of over a billion people and their concentration in mega cities that have millions of residents. From 2009 to 2013 alone, there were 140,000 accidents. Associated with these accidents were 3,500 deaths and 16,000 injuries reported (The Ministry of Public Security of the People's Republic of China, 2014) . Depending on the seriousness of the accidents and the party at fault, the compensation afforded to victims can be quite diverse.
Xi'an, like many other metropolitan cities in China and around the globe, has a large population who are dependent on the public transit system for their daily commute to work or around the city. For example, in 2007, there were 628 traffic deaths and 3051 injuries. Total damages incurred by all these cases amounted to 1,372,000 RMB (Xi'an Bureau of Statistics, 2009) . With the increase in people who are continuously migrating from the rural areas to Xi'an for job opportunities and access to city life, it is of no surprise that the number of traffic accidents has also increased.
Statement of the objective
Whether it is just an injury or a death that is caused by a public mode of transportation, it is a highly undesirable event and efforts should be made to avoid or minimise such a case. This study examines the effects of two normative variables and two other metric variables on the occurrences of accidents that are related to the public bus industry in a major metropolis city in China. The four demographic characteristics included in this study are age, education, experience, and gender. The dependent variable is the number of traffic violations when passengers are being transported from one point to another during business hours. The accidents may involve the passengers or the public at large who are pedestrians or are in another type of vehicle. In all cases, the accidents have resulted in injuries, deaths, or some damage to property and they are reported to law enforcement, with compensation also paid to the victims.
The results of this study should be most important to those persons involved with the operations of the public bus industry, particularly those companies that are operating bus routes in a major metropolis. Executives, managers, and supervisors in the bus industry will find the results highly useful for making hiring and firing decisions. Human resources personnel will find the outcomes important when evaluating prospective drivers for hire as well as for merit. City council leaders will find the outcomes reported here to be important for establishing standards, policies, codes, and other guidelines for industries in the public transit sector. Union leaders, attorneys, traffic experts, insurance providers, and safety trainers will also find this report to merit their attention because it can help them to develop services and tactics that can better reach and serve their targeted clients. As always, this study should be of interest to researchers and scholars who are doing research in the area of transportation services and the need for the identification of safe best practices.
Methodology
Data for this study were obtained from Xi'an Bus Company, Limited (XBCL), one of the largest public bus companies serving the daily transportation needs of the people in the metropolitan city of Xi'an. Established in 2005, the company has a total of 906 buses serving a total of 29 routes, totalling approximately 586 km. At the time of this report, the company has about 4,000 employees, some 2,212 are bus drivers. On a typical day, about 850,000 customers will use XBCL buses to travel to and from work or for other routine transportation needs. Customers can ride the bus using an electronic mass transit smart card. Customers paying with the smart card can enjoy a 50% discount riding the bus. For students, the discount is 70%. About 630,000 RMB in revenue can be generated from the 180,000 km travelled daily from 6:30 a.m. through 11:30 p.m. Covering a little more than 50% of all the bus stops in the city, the service area includes a radius of some 300 meters around the Xi'an metropolis. Within the inner city limits, the buses are contributing at least 30% to the very congested urban traffic flow.
Like in the case of other progressive companies, XBCL has adopted computer technologies into their operation since 2008. Common applications areas that have been computerised include accounting, human resources, security, and operations. All the data are stored in four major information management systems. Specifically, the accident reports are stored in a database management system that holds details about occurrences of all violations reported and filed since 2005. However, up until 2013, a lot of data have been missing from the database because of unintentional omissions. In most cases, new variables were collected when details about reporting requirements were changed. With the exception of 14 cases that have some data that are missing from a couple of the attributes, this study contains all the data collected in 2013, which were made available in late 2014, after all the information was certified correct.
Data from 2013 were extracted and each case was individually checked and methodically cleaned and filtered because of linguistic complications. For example, a name bearing the same sound can be written as "Lee" or "Li". Second, the purpose of the usage at the time of the accident can also be different. A bus can be going through repair and maintenance testing when the accident happened so the case is not related to the purpose of this study, (violations that occurred during transportation of public passengers). In those cases, the accidents were not caused by the drivers when carrying out their routine duties. Third, there are also accidents that were not caused by bus drivers but by other staff members when doing business for the company. Finally, there are always some recording and transposition errors caused by recording personnel. An entry entered as 500 or 15 in the field for age are just two such examples. These special cases were removed from the data set and were not included in the analyses performed in this research.
Given the company's commitment to feedback from affected employees, the shift managers and bus drivers were invited to focus group sessions to obtain their perceived notions about road safety. A total of 23 participants provided macro and micro views about the issue as well as other feedbacks for selecting the predictors for this research. Based on their opinions, the variables selected for analyses in this study were age, education, experience, and gender. Age and experience are metric data while education and gender are collected in normative form.
A tally of the 2,212 bus drivers and their associated characteristic and their proportion were presented in percentages. Simple descriptive statistics about their characteristics were also generated and discussed. The statistics disclosed included the mean, median, mode, variance, standard deviation, kurtosis, and skewness; all were used to show the general distribution of the metric variables studied.
First, Chi-square tests were conducted using all the four variables to test the proportion of cases with accidents against the entire sample selected. In this test, the minimum number of cases is 50 so the entire sample as well as the group with accidents is more than sufficient to justify the use of this statistical technique (Hair et al., 2009; Schervish, 1995) . As a result of the large distribution or dispersion and the small number of observations in some of the cases, one of the non-metric variables (education) was regrouped into larger logical categories. Two groups, those with no high school education and those with a university education, have less than five observations each. To minimise errors, the original seven groups in the sample were combined into four major categories that were consistent with the literature studies about their classifications (Schneider, 2013) . The null hypothesis for this set of tests is:
H1: The proportions of accidents associated with the predictor variables are equal.
During the testing of the two metric variables, the outcomes generated did not appear to support the findings of past research as well as conventional wisdom. Typically, it is assumed that as a person increases in age or has gained more experience on the job, the person is expected to be more risk adverse and can also do a safe job. This is not the case here. To get a better understanding of this phenomenon, correlation among two predictor variables was examined using Pearson R. This test is used to evaluate the strength of relationships among the attributes and implications about best practices in the company. The null hypothesis for conducting the correlation tests is stated as:
H2: The selected predictor variables are not correlated.
From the 2,212 drivers, there were a total of 2,014 male drivers and 198 female drivers extracted from the database. Out of the 196 traffic violations that were found to have occurred that year, the majority, 180 are associated with male drivers. This phenomenon was expected because the sample was dominated by male drivers. Eight of them had more than one accident or traffic violation. From the 16 remaining accidents that are related to female drivers, only one had more than one accident or violation. Overall, the percentage of accidents associated with male drivers was slightly higher than those that are caused by female bus drivers. The average number of accidents for 2013 was almost 9%. The accident rate attributed to female drivers was lower than that of their male counterparts. Additional details about gender and the number of accidents or violations reported are contained in Table 1 . Table 1 Gender of bus drivers and number of accidents reported Information about the education levels of the bus drivers and the number of accidents reported are presented in Table 2 . Based on the official grouping of the drivers that was reported in the database, over half of the bus drivers, about 68%, have completed high school. Some 25% of the drivers have only completed secondary or just primary school. Put simply, the sample is heavily dominated by individuals who have completed just a high school education or less. Interestingly, two groups, the three bus drivers who have only a primary school education and all 10 bus drivers who have a university degree, have never had an accident. In the case of the 14 bus drivers whose education level was not found, the accident rate was a surprising 100%. As indicated earlier, the sample was reduced to four groups to make it easier for analysis. With the new groups, the trend identified was much clearer. Those employees who did not have a high school education had a much higher accident rate. Also, that group had two accidents cases that were caused by the same driver. Accident rates and education levels exhibit an inverse relationship. As in the case of Table 2 , every bus driver who did not indicate their education level in their work record had been involved in an accident in 2013. Tables 3a and 3b contain information about the age distributions of the 2,212 employees. Surprisingly, the age distribution is quite large because the oldest bus driver is 60 years of age and the youngest one is just 18 years old. Almost 81% of the bus drivers are between 30 and 50 years of age. Based on the mean and median computed, the company is dominated by bus drivers who are almost 40 years old. Age is found to have a direct relationship with the number of accidents. Bus drivers who are over 40 years of age are found to have a larger percentage of the accidents; about 1-3% more than the sample mean computed. The 30-39 age group has twice the rate of drivers who have been involved in two accidents. Again, among those bus drivers who did not indicate their age, they have a 40% accident rate. A profile of the experience (measured in years) of the 2,212 employees and the number of accidents associated with them are presented in Tables 4a and 4b . The oldest employee, who is 60 years old, has been with the company for 42 years. There were a couple of new employees, each with about only 6 months of driving record. In the database, they are recorded as having 1 year or less. The sample is essentially a bimodal one. The largest group is comprised of those employees with about 7-9 years of driving experience. About 62% of the bus drivers are in the new to 12 years of driving experience groups. The proportion of the next three groups appears to be rather small each, a sign that there is some retention or lack of hiring in those categories. The other final larger group is the greater than 21 years of experience employees. Surprisingly, the number of accidents that have occurred also appeared to have a bi-model distribution. The group with the least number of accidents is new drivers. The second group has almost twice the number of accidents. The next group has a slight decline but very quickly the rates show a continuous climb for the latter groups. The last group has a rate that approximates the sample mean computed. Pearson Chi-square test and likelihood ratio = Asymp. Sig (two-sided) of 0.937 Exact Sig (1-sided) = 0.535 Pearson Chi-square test = Asymp. Sig (two-sided) of 0.035 Likelihood ratio = Asymp. Sig (two-sided) of 0.024 Pearson Chi-square test = Asymp. Sig (two-sided) of 0.000 Likelihood ratio = Asymp. Sig (two-sided) of 0.000 Tables 5, 6 , 7, and 8 contain the results of the Chi-square tests and the outcomes of the first set of hypotheses. With the exception of the demographic variable called gender, the other three variables were all significant. Hypothesis I was not rejected in the case of gender. There is insufficient evidence to suggest that gender has any effects on the number of accidents that occurred in 2013. This finding was expected because the means of the two groups of drivers were all very close to the sample mean. It can be concluded that male and female bus drivers have about the same rate of accidents. In the case of education, age, and experience, Hypothesis I was rejected. Education was found to be a factor that has an effect on the number of accidents. There was an indirect relationship between education and the number of accidents. In other words, employees with more education were found to have a smaller number of accidents that those who have lesser education. The relationship between age and experience with the number of accidents was a direct one. Put simply, employees who are older appear to have the tendency to have more accidents. Similarly, employees who have more experience here are also found to have more accidents. The latter one is especially unexpected because it appears that experience is associated with more cases of negligence and recklessness. Table 9 Correlation between age of bus drivers and years of experience As can be seen in Table 9 , results from the two-tailed tests computed using Pearson correlation found that age and experience were directly related to each other at the 0.01 level of alpha (Hair et al., 2009; Schervish, 1995) . Therefore, Hypothesis 2 is rejected. The two variables have commonalities in attributes that can have implications on the number of accidents. The data show that as age and experience increase these two variables are associated with the increase in the number of accidents. Not only are age and experience not a reason for the increase in the number of accidents, it is directly associated to the growth in the number of fatalities as well as injuries reported. This finding is not a good outcome from the perspective of awarding promotions, merit, and even retention.
Conclusions and implications
Like in the case of most cities and countries, the bus industry is dominated by male drivers. Xi'an is of no exception. Particularly in the case of Asian economies, more confidence is placed on males because it is feared that women may not be up to the job of handling a big bus that can be carrying 50 or more passengers (Butters et al., 2012) . This study shows that those opinions represent a cultural taboo that is not based on facts. Gender is not a factor when it comes to this category of mass transit safety so bus driver education and training agencies ought to be more aggressive in their recruitment of female prospects into the bus driving profession. In addition, bus operators should be more enthusiastic in their hiring of female bus drivers because attaining diversity in the workforce is good for business. In addition, this study found that women drivers are slightly less prone to accidents than their male counterparts. The good news obtained from this study is that education was found to be an important factor that can help reduce the occurrences of accidents. Their inverse relationship means that the more educated drivers are, the more careful they are because they have an adverse attitude towards risk taking (Li et al., 2013) . This is because education can modify human behaviour. In post-secondary education programs, particularly for those in college, students are admonished with the need to assume critical value systems such as social responsibilities, ethical decision making, and behavioural consequences in many of the general core subjects undertaken (Thorsteinsson, 2014; Dohmen et al., 2011; Green, 1998) . Upon graduation, many of these graduates have a tendency to evaluate their actions and decisions from a cost-benefit view point as well. Thus, by hiring college-level graduates, bus operators will benefit in the long run because of the lower accident rates.
The direct relationship between age and the number of accidents is indeed troubling. In other words, as one gets older, he or she has a higher propensity to made mistakes. This may be true due to the change in a person's agility and alertness to changing road conditions as they age (Li et al., 2013) . Meanwhile, given their many years as bus drivers, they are still driving as fast as they were years ago and have not adapted to their slower dexterity as they aged. One possible solution is the implementation of a defensive driving program for aging employees. Employees who cannot be recertified under this program can be reassigned to fare collection on the bus, the office, or supervisory tasks. There are already many proven defensive driving programs around the world that can be implemented on-site or online. Many of them are relatively inexpensive to adopt.
One would definitely speculate that the more experience bus drivers have, the lower the rate of accidents would be (Tseng, 2012) . This study found that this generalisation is far from being accurate and this is very disturbing. Fortunately, the correlation identified between age and experience plus the bi-model that was found to exist with experience provided some possible answers to the phenomenon. It appears that new drivers are very careful because they are on probation and can easily lose their jobs and career. Once they have gained their acceptance into the industry (in the case of the second group), they appear to overestimate their abilities. There was a slight adjustment in attitude after that, but by the time they reach the 10-year longevity stage, they appear to be indifferent. The accident rates keep going up until it is almost twice the rate of the sample computed. Finally, the group rate approximates the sample mean when they reach the last group, because by then, it is the age factor that is slowing them down.
A solution to this attitude of complacency and indifference to road safety can be reduced by instituting a minor recertification program every 5 years and a major one every 10 years. Bus operators can do the recertification by sending unannounced examiners to audit those affected employees during those time intervals with an appropriate behavioural safety-scaled instrument (Newnam et al., 2011) . To reinforce safety concerns, employees who fail the recertification can be required to complete additional defensive driving courses or modules. When employees see that the bus operators or the city transportation authorities are serious about safety by instituting these guidelines, it will affect their behaviour and minimise their sense of inconsequence or pettiness towards others (Arezes and Miguel, 2003) .
One of the most important findings from this study is the 14 cases of employees who were found to have incomplete or missing data. They have a 100% accident rate. A good lesson learned here is that no employee should be hired, much less be allowed to work, if their personnel record is incomplete. Information systems are critical because they are mined and analysed so that better decisions and management strategies can be identified. Incomplete information can lead to misinformation. This is one situation that clearly demonstrates how missing data may have caused biases in decisions and strategies because those cases could have been deleted from this study. Had these data been deleted when the original data set was filtered, it would not have captured the 100% accident rate in this sub-group.
In summary, this study has contributed to the body of knowledge by confirming that three of the predictor variables such as age, education, and experience are related to the number of accidents studied. While it may be true that the findings may not be totally new, the outcomes reported here serves as another warning to bus operators that they must pay careful attention to these three factors if they want to reduce or minimise the number of bus-related traffic accidents in a metropolitan city such as Xi'an. In particular, the outcomes reported are also a major reminder to companies that they must be vigilant in the keeping of complete and accurate employee records.
Often companies have a preference for hiring younger and less-educated drivers because of cost considerations. This study shows that while hiring younger and lesseducated drivers may save a company in the short run, it is going to cost the company a lot more in the long run. Accidents are costly because bus operators and their employees will incur fines for those violations. Lawsuits can drag on for months and the time consuming litigations and appeals as well as compensation that must be paid to victims can be enormous. Even insurance rates will rise when claims are paid to victims. Worst of all, in an age where social media is so quick to expose, it can generate a lot of ill will and negative publicity that can affect customers' perceptions and business continuity (Grégoire, Salle and Tripp, 2015; Thomas et al., 2012) . Most of all, there are many other losses incurred in an accident. A non-functional bus has different other opportunity costs and when factored into the equation, it is always better to have hiring strategies that can help reduce cost that are related to accidents.
For federal, provincial, and local governmental officials in particular, the findings also have several important implications for monitoring corporate performances and for developing standards for best practices. For starters, education is found to be related to the number of accidents or violations reported so great care must be taken to have bus drivers who can read and communicate well. In addition, formal and informal training in the area of road safety should also be required of drivers when they are due for periodic re-certifications. Second, there is one very important lesson from the factor that did not show to be significant in the Chi-square test. Gender has no influence or significant relationship with the number of accidents or violations reported. Often, it is feared that females may not be the appropriate person to drive such a large public vehicle. This study provides the evidence to show that such an apprehension toward having more women bus drivers is without merit. Thus, there is no reason for not practicing gender diversity in the bus driving profession.
Finally, governmental agencies should monitor the completeness of periodic reports that are required of mass transit operators. No employees should be hired or be allowed to work when critical data have not been reported. To minimise the increase in accidents that are associated with age and experience, the city should conduct random checks on bus drivers during their fifth and tenth year of employment. When federal, state, municipal, and city governments have a structured and routine means to monitor driver safety, these standards and policies will have their effects on their attitude towards risk taking when serving the public with a mass transit vehicle on the road.
Limitations and future studies
As with all research involving data capture from a given time period, the results obtained are only reflective of all the cases that occurred in 2013. This is the year where the data set was completed and which was certified in 2014 to be accurate. It must be pointed out here that there is no reason to believe that 2013 is an exceptional year so it is fairly safe to assume that the data set is indicative of the number as well as types of accidents that would have occurred in other years. None of the managers or drivers indicated any issues that may have caused any abnormalities in the number and type of accidents during the discussion group sessions. Furthermore, the data set was thoroughly cleaned and filtered when it was checked for errors that may have been caused during data capture in the form of syntax, translation, and transposition. Moreover, great care was also taken in the interpretations of the statistical outcomes. Even if there is any bias, there is insufficient reason to believe that the reporting has been compromised.
One possible improvement that can be added to the study when the database is larger is to include the type of outcomes in the form of deaths, injuries, or property damages and their associated amount of compensation paid to the victims. By adding more criterion variables, other more detailed and robust statistical analyses can be added to better explain the causes as well as find more effective solutions that can help lower the accident rates in the bus industry, particularly of those in a metropolis city such as Xi'an, China. Finally, a new variable, the age of the bus, mileage covered, and maintenance records should also be added for analyses because failure to properly repair and upgrade the vehicles can also contribute to human error and cause unnecessary fatalities as well as avoidable injuries.
